Skin barrier function was impaired and transepidermal water loss (TEWL) values were increased in patients with atopic dermatitis (AD) (2) . TEWL values were also increased in elderly healthy people, thus elderly patients with AD had higher TEWL values (7). AD patients were vulnerable to stress (4), and stress impaired barrier function and increased TEWL values (5). Stress also augmented allergic responses, while relaxation by viewing a humorous film reduced allergic responses in AD patients (13, 14) . In addition, inhalation of odorant with a sedative effect prevented the stress-induced delay of skin barrier recovery (8).
Introduction
Skin barrier function was impaired and transepidermal water loss (TEWL) values were increased in patients with atopic dermatitis (AD) (2) . TEWL values were also increased in elderly healthy people, thus elderly patients with AD had higher TEWL values (7) . AD patients were vulnerable to stress (4) , and stress impaired barrier function and increased TEWL values (5) . Stress also augmented allergic responses, while relaxation by viewing a humorous film reduced allergic responses in AD patients (13, 14) . In addition, inhalation of odorant with a sedative effect prevented the stress-induced delay of skin barrier recovery (8) .
It was reported that serum levels of testosterone were decreased in male patients with AD, and testosterone was involved in improvement of TEWL (1, 9) . Stress decreased serum testosterone levels (3). Since serum testosterone levels were correlated with salivary testosterone levels, we studied whether viewing a humorous film could elevate salivary testosterone levels and reduce TEWL values in elderly AD patients (21) .
Materials and methods
After obtaining informed consents from subjects, 36 elderly healthy people (36 male, mean age 70 years, range 65-76 years) and 36 elderly patients with mild AD (scoring atopic dermatitis [SCORAD] index: mean 9, 95 % CI 7-11) (36 male, mean age 70 years, range 65-76 years) were studied (16) . All of the AD patients were treated with an application of pinetar (Yoshida Pharmaceutical Co. Ltd. Tokyo, Japan) mixed with zinc oxide ointment, but without oral medication (4) . The application of ointment was stopped 2 days before the study. Neither healthy people nor AD patients had any endocrinological diseases or skin infection.
Study was conducted by cross-over style. 18 randomly assigned elderly healthy people or 18 elderly AD patients viewed a humorous film (The Best Bits of Mr. Bean, 72 min, Universal studios, 1996) at 8:00 am. After 2 weeks, they viewed a control non-humorous film featuring weather information (72 min) at 8:00 am. Alternatively, another 18 elderly healthy people or 18 elderly AD patients first viewed a control film featuring weather information at 8:00 am, and after 2 weeks they viewed a humorous film (The Best Bits of Mr. Bean) at 8:00 am. Before and immediately after each viewing, saliva was collected and TEWL values on the back of the neck were measured by Tewameter (C + K Co. Ltd., Kolen, Germany), as previously reported (18) . TEWL values were registered in g/m 2 /h after equilibration of the probe. Testosterone levels in fasting saliva were measured by EIA (Testosterone Kit, Oxford Biomedical Research, 135 
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Summary:
The effect of viewing a humorous film on salivary testosterone levels and transepidermal water loss (TEWL) values on the back of the neck in 36 elderly healthy people (36 male, mean 70 years) and 36 elderly patients with atopic dermatitis (AD) (36 male, mean age 70 years) were studied. Salivary testosterone levels were decreased while TEWL values were increased in elderly patients with AD compared to those in elderly healthy people. Viewing a humorous film (The Best Bits of Mr. Bean, Universal studios, 1996) slightly, but significantly (P<0.05), elevated salivary testosterone levels and reduced TEWL values in elderly healthy people, while viewing a control non-humorous film (weather information) failed to do so. Similarly, but more pronouncedly, viewing a humorous film markedly elevated salivary testosterone levels and reduced TEWL values in elderly patients with AD, while viewing a control non-humorous film failed to do so. These finding indicate that viewing a humorous film may be useful in the study of testosterone and TEWL, and treatment for dry skin in elderly people with or without AD.
Oxford, MI, USA). As control, amylase levels in saliva were also measured by Kit α-amylase Colorimetric Test (Diagnostica, Merck, Germany). Statistical analysis was performed with repeated measures of ANOVA. This study was approved by the Ethical Committee of Moriguchi-Keijinkai Hospital.
Results
As shown in Table 1A , viewing a control film had no effect on salivary testosterone levels, salivary amylase levels or TEWL values on the back of the neck in elderly healthy people. However, viewing a humorous film slightly, but significantly (P<0.05), elevated salivary testosterone levels and reduced TEWL values on the back of neck, while it did not elevate salivary amylase levels in them. As shown in Table 1B , salivary testosterone levels at baseline (before viewing) were significantly decreased in elderly AD patients compared to those in elderly healthy people (156.1 pg/ml vs. 209.4 pg/ml), while salivary amylase levels were not significantly decreased (77.6 U/L vs. 78.4 U/L). Moreover, TEWL values on the back of neck at the baseline were significantly (P<0.01) increased in elderly AD patients compared to those in elderly healthy people (52.9 g/m 2 /h vs. 38.6 g/m 2 /h). Viewing a control film had no effect on salivary testosterone levels, salivary amylase levels or TEWL values on the back of neck in AD patients. In contrast, viewing a humorous film markedly (P<0.01) elevated salivary testosterone levels and reduced TEWL values on the back of the neck, while it did not elevate salivary amylase levels in AD patients.
Discussion
We demonstrated that viewing a humorous film markedly elevated salivary testosterone levels in elderly AD patients, while viewing a control film did not do so. This was not due to non-specific elevation of protein in saliva, since salivary amylase levels were unchanged. There was a precedence for this. We previously reported that viewing a humorous film elevated breast milk leptin levels in lactating women with AD (15) . Moreover, stress decreased testosterone levels (20) . Thus, it was possible that relaxation by viewing a humorous film could elevate testosterone levels.
Moreover, viewing a humorous film reduced TEWL values in elderly AD patients. Reduction of TEWL values indicated that dryness of skin was improved. This was a novel finding, but was not surprising. Mental stress has a negative impact on skin barrier recovery in healthy humans, while relaxation by odorant inhalation alleviated stress-induced skin barrier dysfunction both in mice and humans (11, 19) .
It was also reported that elevation of testosterone levels were associated with improvement in skin hydration and lipids (8, 12) , while stress decreased testosterone levels and aggravated skin hydration (10) . Collectively, it would be tempting to speculate that viewing a humorous film would elevate testosterone levels, which in turn might reduce TEWL values. On the other hand, the effect of other hormones, including growth hormones, should be considered, since growth hormones were involved in cutaneous parameters (6) . In fact, viewing a humorous film elevated growth hormone levels in elderly AD patients (manuscript in preparation). Involvement of other hormones are currently under investigation.
Viewing a humorous film also slightly, but significantly, elevated salivary testosterone levels and reduced TEWL values in elderly people, while viewing a control film failed to do so. This was in accordance with a previous report that viewing a humorous film elevated breast milk leptin levels in healthy lactating women, while it augmented brachial vasodilatation in healthy people (15, 17 Thirty-six elderly healthy people (A) or 36 elderly patients with atopic dermatitis (B) viewed a control film or a humorous film. Before and after each viewing, levels of testosterone or amylase in saliva, and transepidermal water loss (TEWL) values of the back of neck were measured. Values are the means (SD). Statistical analysis was performed with ANOVA by comparing "before" and "after". NS = not significant. It should be noted that measurement of salivary testosterone levels and TEWL values are simple and non-invasive, thus it is useful in studing elderly people. Since dry skin was a risk factor for breaches in skin integrity, more research was needed to improve skin condition in elderly people (20) . Our results suggest that viewing a humorous film may be useful in studies to improve dry skin in elderly people with or without AD.
